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INTER-MODULATION INTERFERENCE 
INHIBITING LINE AMPLIFIER 

This application claims the bene?t of Us. Provisional 
Patent Application No. 60/246,556 ?led on Nov. 7, 2000. 

BACKGROUND OF THE INVENTION 

This invention relates to ampli?ers for use in communi 
cations systems and, more particularly, to ampli?ers that 
inhibit or reduce inter-modulation interference in composite 
signals. 

In some communications systems such as, for example, 
very small aperture transmission (V SAT) systems, modu 
lated-information signals are typically transmitted With 
other component signals in a composite signal. In a VSAT 
system, the other component signals may be, for example, a 
clock signal and DC poWer. 
When a long cable is needed to couple tWo elements in a 

communications system (e.g., a transmitter to a receiver, an 
antenna to a doWnlink or an uplink converter) signal losses 
due to noise, dielectric loss, resistivity, and interference in 
the cable may reduce the composite signal to an unusable 
level. These losses may increase as the frequency of the 
transmitted signals increase. More energy may be dissipated 
as the frequency increases. When standard loW-cost off-the 
shelf line ampli?ers are used to adjust or compensate for 
these signal losses, the component signals may interfere 
With each other rendering the composite signal unusable. 
This inter-signal interference is sometimes referred to as 
“inter-modulation” interference. 

It is therefore an object of the present invention to provide 
a line ampli?er that inhibits or reduces inter-modulation 
interference. 

SUMMARY OF THE INVENTION 

This and other objects are accomplished in accordance 
With the principles of the present invention by providing 
systems and methods for adjusting composite signals While 
reducing or inhibiting inter-modulation interference 
betWeen a modulated-information signal and another com 
ponent signal. Various features and embodiments of the 
present invention are described, for example, in Hulfstetler, 
Jr., U.S. Provisional Patent Application No. 60/246,556, 
Which is hereby incorporated by reference herein in its 
entirety. 

In various embodiments, composite signals having tWo or 
more component signals are transmitted bctWccn rccciving 
elements and transmitting elements over Wired or Wireless 
communications links. Transmitting elements and receiving 
elements may be, for example, antennas, doWnlink or uplink 
converters, gateWays, upconverters, or line ampli?ers. 
Embodiments of the present invention may be used in a 
communications system that transmit composite signals that 
include a modulated-information signal. In particular, 
embodiments of the present invention may be used in 
communications systems that include a modulated-informa 
tion signal and a clock signal. Such a communications 
system may be, for example, a very small aperture trans 
mission (V SAT) system. 
A receiving element and a transmitting element may be 

connected to other equipment or communications netWorks 
such as, for example, computers, telephones, video equip 
ment, electronic private automatic branch exchanges 
(EPABXs), antennas, local area netWorks (LANs), or any 
other suitable equipment or netWork. For example, the line 
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2 
ampli?er and other equipment may be part of any suitable 
network. Any suitable netWork topology may be used such 
as, for example, a star topology (e.g., point-to-multipoint), a 
mesh topology (e.g., point-to-point), a ring topology, any 
other suitable topology, or any combination of the same 
(e.g., a hybrid topology). These netWorks may include any 
number of transmitting elements and receiving elements and 
any number of line ampli?ers. 
The composite signals transmitted betWeen tWo elements 

in a communications system (generally, betWeen a transmit 
ting element and a receiving element) may be ?ltered by a 
?rst set of ?lters such that the individual component signals 
of the composite signal are separated. In another suitable 
approach, ?lters may be used such that not all of the 
individual component signals are individually ?ltered. In 
these approaches, the component signals that could poten 
tially interfere With one another should be separated such 
that they can be adjusted separately. 

After the component signals have been ?ltered, they may 
then be adjusted by the line ampli?er. The adjusting may 
include the ampli?cation of the component signals, the 
equaliZation of the component signals, passing the compo 
nent signals through a gain control stage, any other suitable 
adjustment of the component signals, any other suitable 
approach for compensating for signal losses, or any combi 
nation of the same. 

In some embodiments, the amplitude of the component 
signals received by a subsequent piece of equipment may be 
insubstantially different from the signal transmitted by the 
transmitting element except that the amplitude level may be 
different. If, for example, a receiving element needs more 
drive than the signal transmitted by the transmitting element 
provides, the line ampli?er may increase the amplitude of 
the signal transmitted by the transmitting element. A signal 
of the appropriate level may then be received by the receiv 
ing element. 

After the component signals have been adjusted, they may 
be combined. The combined signal may be a signal that is 
usable by a subsequent piece of equipment (e. g., a receiving 
element, an upconverter, an antenna, a doWnlink converter, 
an uplink converter). In some embodiments, prior to the 
combination of the component signals, the component sig 
nals may be ?ltered again by a second set of ?lters to prevent 
component signals from returning through the line ampli?er 
to an ampli?er not associated With that particular component 
signal upon their combination. That is, the second set of 
?lters may further prevent the modulated-information signal 
and another component signal such as a clock signal from 
being ampli?ed together and cause inter-modulation inter 
ference. 
The second set of ?lters may ?lter the adjusted component 

signals individually, or ?lter the adjusted component signals 
such that not all of the adjusted component signals are 
?ltered individually. In those embodiments in Which not all 
of the adjusted component signals are ?ltered individually, 
the adjusted component signals that could potentially inter 
fere With each other When ampli?ed together should be 
?ltered separately. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further features of the invention, its nature and various 
advantages Will be more apparent from the accompanying 
draWings and the folloWing detailed description of the 
preferred embodiments. 

FIG. 1 is a block diagram illustrating Where a line 
ampli?er may be positioned relative to a transmitting ele 
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ment and a receiving element in accordance With one 
embodiment of the present invention. 

FIG. 2 is a block diagram illustrating that several line 
ampli?ers may be placed betWeen a transmitting element 
and a receiving element in accordance With one embodiment 
of the present invention. 

FIG. 3 is a block diagram illustrating a star topology in 
accordance With one embodiment of the present invention. 

FIG. 4 is a block diagram illustrating a mesh topology in 
accordance With one embodiment of the present invention. 

FIG. 5 is a block diagram of an illustrative line ampli?er 
in accordance With one embodiment of the present inven 
tion. 

FIG. 6 is a simpli?ed ?oW chart of illustrative steps 
involved in adjusting composite signals While inhibiting 
inter-modulation interference in accordance With one 
embodiment of the present invention. 

FIG. 7 is a more detailed ?oW chart of illustrative steps 
involved in adjusting composite signals While inhibiting 
inter-modulation interference in accordance With one 
embodiment of the present invention. 

FIG. 8 is an illustrative circuit diagram of a composite 
signal ampli?er in accordance With one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An illustrative arrangement for coupling tWo elements in 
a communications system for communicating composite 
signals is shoWn in FIG. 1. The line ampli?er of the present 
invention may be used to reduce signal losses in a cable 
coupling composite signals betWeen a transmitting element 
and a receiving element (e.g., a transmitter and a receiver, an 
antenna and a doWnlink or an uplink converter, a gateWay 
and an upconverter) While inhibiting or reducing inter 
modulation interference betWeen composite signals. 

The composite signal may include any suitable number of 
component signals. In some communications systems, such 
as a very small aperture transmission (VSAT) system, the 
composite signal may include three component signalsia 
modulated-information signal (e.g., an L-Band modulated 
signal), a clock signal (e.g., a 10 MHZ signal), and DC 
poWer. Losses may occur in the component signals due to, 
for example, noise, dielectric loss, resistivity, and interfer 
ence in the cables coupling the transmitting element and the 
receiving element. Other variables may also contribute to 
these losses. These losses may increase as the frequency of 
the transmitted signals increase. 
When standard loW-cost olf-the-shelf line ampli?ers are 

used to compensate for these signal losses, the modulated 
information signal and the clock signal are ampli?ed 
together. Amplifying a modulated-information signal and a 
clock signal together may cause the signals to interfere With 
each other rendering the signals unusable. Such a phenom 
enon is commonly referred to as inter-modulation interfer 
ence. 

As shoWn in FIG. 1, a line ampli?er 30 may be coupled 
betWeen transmitting element 10 and receiving element 20. 
Line ampli?er 30 may be coupled to transmitting element 10 
and receiving element 20 such that, for example, line 
ampli?er 30 is doWnstream of transmitting element 10 and 
upstream of receiving element 20. Line ampli?er 30 may be 
coupled to transmitting element 10 and receiving element 20 
using any suitable Wired paths. Such paths may be, for 
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4 
example, paths 40. Paths 40 may be coaxial cables, tWisted 
pair cables, any other suitable cables, or any combination of 
the same. 

When a transmitting element and a receiving element are 
coupled by a large amount of cable such that a single line 
ampli?er is insuf?cient, it may be desirable to place multiple 
line ampli?ers betWeen the transmitting element and the 
receiving element. As shoWn in FIG. 2, for example, the 
signal transmitted by transmitting element 10 may be ampli 
?ed by more than one line ampli?er before it is received by 
receiving element 20. That is, any suitable number of line 
ampli?ers 30 may be placed betWeen a transmitting element 
10 and a receiving element 20. Transmitting element 10, 
receiving element 20, and line ampli?ers 30 may be 
arranged in any suitable Way such that the component 
signals transmitted by transmitting element 10 are at a 
suitable level for use by receiving element 20. The arrange 
ment shoWn in FIG. 2 is knoWn as a cascade. 

Transmitting element 10, receiving element 20, and line 
ampli?ers 30 may be coupled by paths 40. Paths 40 may be 
coaxial cables, tWisted pair cables, any other suitable cable, 
or any combination of the same. 

Line ampli?ers, transmitting elements, and receiving ele 
ments may be part of any suitable netWork. Such netWorks 
may adopt any suitable topology. Such a suitable topology 
may include, for example, a star (or tree) topology (e.g., 
point-to-multipoint), a mesh topology (e.g., point-to-point), 
a ring topology, any other suitable topology, or any combi 
nation of the same (e.g., a hybrid topology). These netWorks 
may include any number of transmitting elements, receiving 
elements, and line ampli?ers. 

FIG. 3 illustrates a star topology (e.g., point-to-multipoint 
topology). As shoWn, a transmitting element 10 may trans 
mit information to multiple receiving elements 20. One, or 
more than one, line ampli?er 30 may be placed betWeen the 
transmitting element 10 and a receiving element 20. In a star 
topology, transmitting element 10, receiving element 20, and 
line ampli?ers 30 may be coupled by paths 40. Paths 40 may 
be coaxial cables, tWisted pair cables, any other suitable 
cables, or any combination of the same. 

FIG. 4 illustrates a mesh topology (e.g., point-to-point 
topology). As shoWn, signals may be transmitted betWeen 
transmitting/receiving elements 50. Transmitting/receiving 
elements 50 may include the functionality of both a trans 
mitting element and a receiving element. One, or more than 
one, line ampli?er 30 may be placed betWeen transmitting/ 
receiving elements 50. Transmitting/receiving elements 50 
and line ampli?ers 30 may be coupled by paths 40. Paths 40 
may be coaxial cables, tWisted pair cables, any other suitable 
cables, or any combination of the same. 

FIG. 5 shoWs an illustrative arrangement of line ampli?er 
30 (FIG. 1). As shoWn, an input signal (i.e., a composite 
signal from a transmitting element 10 or another line ampli 
?er 30) may be ?ltered by a ?rst set of ?lters: a high pass 
?lter 502, a band pass ?lter 504, and a loW pass ?lter 506. 
Although the ?rst set of ?lters of line ampli?er 30 of FIG. 
5 is shoWn With only three ?lters, it is to be understood that 
the ?rst set of ?lters may include any suitable number of 
?lters having suitable frequency ranges. 
The input composite signal from a transmitting element 

10 or line ampli?er 30 may be ?ltered by the ?rst set of 
?lters to separate one or more of the component signals out 
of the input composite signal. In general, one or more signals 
should be separated out so that component signals can be 
ampli?ed Without causing inter-modulation interference. In 
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a VSAT system, for example, a modulated-information 
signal, a clock signal, and a DC power signal may be 
separated. 

In embodiments Where not all of the signals are individu 
ally ?ltered, those component signals that could potentially 
interfere With each other When ampli?ed together (e.g., a 
modulated-information signal and a clock signal) should be 
separated so that they can be ampli?ed separately. 
LoW pass ?lter 506 may alloW only, for example, a loW 

frequency or DC signal to pass. DC poWer may be trans 
mitted on the conductor of the cable or cables coupling 
transmitting element 10 and receiving element 20. The DC 
poWer on the conductor may be used to poWer any suitable 
component of line ampli?er 30, receiving element 20, or any 
other subsequent piece of equipment. LoW pass ?lter 506 
may output any suitable DC voltage signal such as a 5, 9 or 
10 volt DC signal. LoW pass ?lter 506 may have any suitable 
frequency range. Such a range may be, for example, DC to 
5 KHZ. 
Band pass ?lter 504 may alloW only, for example, a signal 

With a given frequency range such as a clock signal (e.g., a 
10 MHZ clock signal) to pass. For a 10 MHZ clock signal, 
such a range may be, for example, 9 to 11 MHZ. 
High pass ?lter 502 may alloW only a high-frequency 

signal such as a modulated-information signal, to pass. Such 
signals may include, for example, signals in the ultra high 
frequency (UHF) range, signals in the very high frequency 
(VHF) range, L-Band, Ku-Band, C-Band, and other suitable 
signals. The modulated-information signal may include any 
suitable information. Such information may be, for example, 
voice information, video information, communications 
information such as protocols, Internet related information, 
any other suitable information, or any combination of the 
same. High pass ?lter 502 may have any suitable frequency 
range. For an L-Band modulated signal, such a range may 
be, for example, 950 to 1750 MHZ. 

The output of loW pass ?lter 506, DC poWer, may also 
poWer ampli?er 512 and ampli?er 514. When the output of 
loW pass ?lter 506 is used to poWer ampli?ers 512 and 514, 
loW pass ?lter 506 may be necessary to prohibit other signals 
(e.g., a modulated-information signal, a clock signal) from 
attempting to poWer ampli?ers 512 and 514. 

The output of high pass ?lter 502 may be fed to ampli?er 
512. The output of band pass ?lter 504 may be fed to 
ampli?er 514. Ampli?ers 512 and 514 may amplify the 
outputs of high pass ?lter 502 and band pass ?lter 504, 
respectively. Ampli?ers 512 and 514 may have any suitable 
gain to adjust and compensate for the different losses in the 
component signals. In this example, the modulated-infor 
mation signal and the clock signal are passed to ampli?ers 
512 and 514, respectively. Ampli?ers 512 and 514 may be 
static or variable gain ampli?ers. 

In some embodiments, the component signals transmitted 
by a transmitting element may be adjusted such that the 
signals received by a receiving element are insubstantially 
different than the component signals transmitted by a trans 
mitting element. 

In some embodiments, line ampli?er 50 may adjust or 
compensate for the amplitude of a signal transmitted by a 
transmitting element. If the receiving element needs more 
drive than the signal transmitted by the transmitting element 
provides, for example, any suitable element such as ampli 
?ers 512 and 514 may increase the amplitude of the com 
ponent signals transmitted by the transmitting element. The 
component signals received by the receiving element may 
thus be of the appropriate level. 
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6 
Ampli?ers 512 and 514 may be any suitable ampli?ers 

that can amplify the signal passed by the ?lter associated 
With the ampli?er (i.e., the signal passed by ?lters 502 and 
504, respectively). For example, ampli?er 512 may be any 
suitable Wide band 50 ohm ampli?er. Such a suitable ampli 
?er may be model number ERA-SSM made by Mini 
Circuits®. Ampli?er 514 may be any suitable con?guration 
of resistors, capacitors, and bipolar transistors. Ampli?er 
514 may also include operational ampli?ers. An illustrative 
circuit diagram for ampli?er 514 is shoWn in, and described 
in relation to, FIG. 8. Although line ampli?er 30 of FIG. 5 
is shoWn With only tWo ampli?ers, line ampli?er 30 may 
include any suitable number of ampli?ers. 
The output of ampli?er 512, the high pass signal, may be 

fed to an equaliZer 522. EqualiZer 522 may equaliZe the high 
pass signal. Ampli?er 512, equaliZer 522, or both may vary 
the gain over frequency to match the signal losses of the high 
pass signal over frequency. In some embodiments, ampli?er 
512, equaliZer 522, or both may also adjust the high pass 
signal such that the high pass signal received by receiving 
element 20 is insubstantially different than the signal trans 
mitted by transmitting element 10. If desired, the amplitude 
level of the signal received by receiving element 20 may 
exceed the amplitude level of the signal transmitted by 
transmitting element 10. 

The output of ampli?er 514, the band pass signal, may be 
fed to a gain control stage 524. Ampli?er 514, gain control 
stage 524, or both may adjust the band pass signal to match 
the signal losses of those signals in the band pass range (e.g., 
a clock signal). Gain control stage 524 may be a variable or 
static gain control stage. Gain control stage 524 may control 
(e.g., attenuate) the composite signal ampli?ed by ampli?er 
514 such that the signal is suitable for use by receiving 
element 20. For example, gain control stage 524 may reduce 
the amplitude of the composite signal ampli?ed by ampli?er 
514 to match the cable losses for that composite signal. 
Ampli?er 514, gain control stage 524, or both may adjust the 
band pass signal such that the band pass signal received by 
receiving element 20 is insubstantially different than the 
signal transmitted by transmitting element 10. 
The output of equaliZer 522 (e. g., an adjusted modulated 

information signal), the output of gain control stage 524 
(e.g., an adjusted clock signal), and DC poWer may be 
?ltered by a second set of ?lters. In particular, the outputs of 
equaliZer 522 and gain control stage 524 may be passed to 
a high pass ?lter 532 and a band pass ?lter 534, respectively. 
The output of loW pass ?lter 506, DC poWer, may be passed 
to a loW pass ?lter 536. 
The outputs of the second set of ?lters may be combined 

prior to transmission to a receiving element. The second set 
of ?lters may ?lter the individual adjusted component sig 
nals to prevent them from going back through the line 
ampli?er upon their combination. If an adjusted component 
signal Went back through the line ampli?er to an ampli?er 
not associated With that particular adjusted component sig 
nal, the adjusted component signal may be ampli?ed 
together With another signal. This may cause inter-modula 
tion interference. 
The second set of ?lters may, for example, ?lter the 

individual adjusted component signals (e.g., DC poWer and 
the outputs of equaliZer 522 and gain control stage 524) 
individually, or ?lter the component signals such that not all 
of the adjusted component signals are ?ltered individually. 
In those embodiments in Which not all of the adjusted 
component signals are ?ltered individually, the adjusted 
component signals that could potentially interfere With each 
other When ampli?ed together should be ?ltered separately 
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such that these signals cannot go back through the line 
ampli?er to a component signal ampli?er not associated 
With that particular adjusted component signal. 

High pass ?lter 532, band pass ?lter 534, and loW pass 
?lter 536 may each have any frequency range suitable for 
passing the respective signals. The range of high pass ?lter 
532, band pass ?lter 534, and loW pass ?lter 536 may be the 
same as or different than the range of high pass ?lter 502, 
band pass ?lter 504, and loW pass ?lter 506, respectively. 
Filters 502, 504, 506, 532, 534, and 536 may be any suitable 
RLC (resistor-inductor-capacitor) network and may include 
operational ampli?ers. Filters 502, 504, 506, 532, 534, and 
536 may be ?rst, second, or any other suitable order ?lters. 

The outputs of high pass ?lter 532, band pass ?lter 534 
and loW pass ?lter 536 may be combined. The combined 
outputs may then be output to a receiving element 20 or 
another line ampli?er 30. By Way of this arrangement, line 
ampli?er(s) 30 Will have properly compensated for the 
signal losses of the output signal of transmitting element 10. 
The output signal of transmitting element 10 Will therefore 
be usable by a receiving element 20 even When a long cable 
is used to couple transmitting element 10 and receiving 
element 20. 

The embodiment shoWn in FIG. 5 is merely illustrative. 
Line ampli?er 30 may include any suitable amount of ?lters 
in the ?rst set of ?lters to separate the component parts of a 
composite signal from each other. Line ampli?er 30 may 
also include any suitable amount of adjusting elements to 
properly adjust the component signals. The second set of 
?lters may also have any suitable amount of ?lters to prevent 
adjusted component signals from going back through the 
line ampli?er upon their combination. 

FIG. 6 is an illustrative ?oW chart of a process for 
adjusting composite signals While inhibiting inter-modula 
tion interference in accordance With one embodiment of the 
present invention. At step 602, a line ampli?er may receive 
a composite signal from a transmitting element or a line 
ampli?er. At step 604, at least one component signal may be 
separated from the composite signal (e.g., a modulated 
information signal, a clock signal, DC poWer). In embodi 
ments Where a DC poWer signal is separated out, the DC 
poWer may poWer the adjusting element or elements that 
adjust a component signal or signals at step 608 (step 606). 
At step 608, at least one component signal may be 

adjusted. Adjusting may include, for example, amplifying 
and equalizing at least one component signal to vary the gain 
over frequency to match the signal losses of that component 
signal over frequency and amplifying and passing at least 
one component signal through a gain control stage. At step 
610, at least one component signal may be prevented from 
being adjusted With another component signal. At step 612, 
component signals may be combined into a composite 
signal. At step 614, the line ampli?er may output the 
composite signal to a receiving element or another line 
ampli?er. 

FIG. 7 is a more detailed ?oW chart of the process for 
adjusting composite signals While inhibiting inter-modula 
tion interference. At step 702, a line ampli?er may receive 
a composite signal from a transmitting element or a line 
ampli?er. At step 704, the composite signal may be sepa 
rated into component signals. The composite signal may be 
separated into component signals using, for example, suit 
able ?lters. In this example, the composite signal is sepa 
rated into a loW pass component signal, a band pass com 
ponent signal, and a high pass component signal. 
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8 
The loW pass component signal output from separating 

step 704 (e.g., DC poWer) may be used to poWer the 
ampli?ers at amplifying steps 708 and 712. This may occur 
at step 706. 
At step 708, the high pass component signal output from 

separating step 704 may be ampli?ed by an ampli?er. At step 
710, the high pass component signal may be equaliZed by an 
equaliZer. The ampli?cation at step 708 and the equaliZation 
at step 710 may vary the gain over frequency to match the 
signal losses of the high pass component signal over fre 
quency. In some embodiments the ampli?cation at step 708 
and the equaliZation at step 710 may also vary the gain over 
frequency to adjust the high pass component signal such that 
the high pass component signal transmitted by the transmit 
ting element is insubstantially different than the high pass 
component signal received by the receiving element. 
The band pass component signal output from separating 

step 704 may also be ampli?ed by an ampli?er. This may 
occur at step 712. The band pass component signal may be 
passed through a gain control stageistep 714. The ampli 
?cation at step 712 and the gain control stage at step 714 
may adjust the band pass component signal to match the 
signal losses in the band pass range. In some embodiments, 
the ampli?cation at step 712 and the gain control stage at 
step 714 may also adjust the band pass component signal 
such that the band pass component signal transmitted by the 
transmitting element is insubstantially different than the 
band pass component signal received by the receiving 
element. 
The loW pass component signal from separating step 704, 

the output of the equaliZer stage, and the output of the gain 
control stage may be prevented from being adjusted With 
another component signal (step 716). At step 718, the 
component signals may be combined into a composite 
signal. The composite signal may then be transmitted to a 
receiving element or a line ampli?er at step 720. 

FIG. 8 is an illustrative circuit diagram of ampli?er 514. 
As shoWn in FIG. 8, ampli?er 514 may receive an input from 
band pass ?lter 504. The output of ampli?er 514 may be 
provided to gain control stage 524. The output of loW pass 
ampli?er 506, DC poWer, may poWer ampli?er 514. 
Ampli?er 514 may include resistors 802, 804, 806, 808, 

810, 812, and 814, capacitors 820 and 822, and transistors 
830, 832, and 834. Resistors 802, 804, 806, 808, 810, 812, 
and 814, capacitors 820 and 822 may have any suitable 
resistance or capacitance. Transistors 830, 832, and 834 may 
have any suitable parameters. For example, to amplify a 10 
MHZ signal, capacitors 820 and 822 may have a value of 
about 5,000 picofarads and resistors 802, 804, 806, 808, 810, 
812, and 814, may have values of about 4,700, 12,000, 390, 
1,000, 240, 390, and 47 ohms, respectively. 

Thus, systems and methods for adjusting composite sig 
nals While reducing or prohibiting inter-modulation inter 
ference betWeen component signals is provided. One skilled 
in the art Will appreciate that the present invention can be 
practiced by other than the described embodiments, Which 
are presented for purposes of illustration and not of limita 
tion, and the present invention is limited only by the claims 
Which folloW. 

What is claimed is: 
1. A system for adjusting a composite signal transmitted 

from a VSAT transmitter to a VSAT receiver, Wherein the 
composite signal includes at least a DC poWer signal, a clock 
signal, and a modulated-information signal, the system 
comprising: 

a ?rst set of ?lters comprising: 
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a ?rst ?lter to separate the DC power signal from the 
composite signal; 

a second ?lter to separate the clock signal from the 
composite signal; and 

a third ?lter to separate the modulated-information 
signal from the composite signal; 

a ?rst ampli?er to amplify the clock signal; 
a gain control stage Wherein the ampli?ed clock signal is 

passed through the gain control stage; 
a second ampli?er to amplify the modulated-information 

signal; 
an equalizer to equalize the ampli?ed modulated-infor 

mation signal; 
a fourth ?lter to prevent the clock signal from being 

ampli?ed by the second ampli?er; 
a ?fth ?lter to prevent the clock signal from being 

ampli?ed by the ?rst ampli?er; and 
a signal combiner Which receives the modulated-informa 

tion signal from the fourth ?lter, the clock signal from 
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the ?fth ?lter, and the DC poWer signal and outputs a 
composite signal of the modulated-information signal 
from the fourth ?lter, the clock signal from the ?fth 
?lter, and the DC poWer signal. 

2. The system de?ned in claim 1 Wherein the VSAT 
transmitter is a VSAT gateWay or a VSAT indoor unit. 

3. The system de?ned in claim 1 Wherein the VSAT 
receiver is a VSAT upconver‘ter, or a VSAT outdoor unit. 

4. The system de?ned in claim 1 Wherein the modulated 
information signal is ampli?ed and equalized to vary the 
gain over the frequency to match the signal losses of the 
modulated-information signal over frequency. 

5. The system de?ned in claim 1 Wherein the clock signal 
is passed through a gain control stage and ampli?ed to adjust 
the clock signal to match the signal losses of the clock 
signal. 
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